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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance print quality by 
supporting each row of ink ejection holes of separated 
structure rotatably while keeping parallelism through a 
specific four joint parallel link mechanism thereby making 
uniform the character height dot interval regardless of 
the inclination angle of a head against the carrying 
direction. 

SOLUTION: Ink ejection holes 4 are divided into rows 4a, 
4b and head links 1a, 1b are provided, respectively, for a 
fixed link 3 and a movable link 2 rotatably through a 
shaft to constitute a four joint parallel link mechanism. 
Consequently, the dot interval can be made uniform 
regardless of the inclination angle 0 of the head links 1a, 
1b determining the width of a print medium 5 being 
carried in the carrying direction 6 in the height direction 
of a print dot 7. Furthermore, ink ejection control can be 
facilitated by setting the difference of ink ejection time 
between adjacent heads equal to an integer times as 
long as that of the adjacent ink ejection holes of the 
same head. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink-jet recording device which has the recording head which has a hole two or 
more — ink jet of a train — ink jet of each train of a recording head — a hole being prepared in 
a different position to the printing medium conveyance direction, and each train being made into 
an isolation construction, and by the rotatable to the circumference of the shaft with which a 
printing medium conveyance side and each train cross at right angles The ink-jet recording 
device characterized by being supported possible [ rotation ] while each train holds parallel 
mutually through the Section 4 parallel linkage which has a fixed link to the printing medium 
conveyance direction and a parallel direction. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment which 
determines the position of the recording head which records the character of high resolution to 
the printing medium especially conveyed by ** on the other hand about the ink-jet recording 
device printed to printing media, such as paper, according to a graphic size. 
[0002] 

[Description of the Prior Art] About the pointing device of a relative position to the printing 
medium of the recording head which records the character of high resolution according to a 
graphic size to the printing medium of an ink-jet recording device conveyed by ** on the other 
hand conventionally, it is shown in the (1) Observer newspaper June, 1997 issue and the 21st 
page — as — ink jet — the equipment which is made to incline to the conveyance direction of a 
printing medium using the head with which two trains of holes were arranged, and is positioned is 
indicated 
[0003] 

[Problem(s) to be Solved by the Invention] ink jet of the train which the above-mentioned 
conventional technology adjoins — if a recording head is not positioned so that it may become 
the printing medium conveyance direction and parallel about a hole, in order that the interval of 
the printing dot of the character height direction may become uneven and may spoil a quality of 
printed character, it positions in the above-mentioned direction, although it is a reason this 
method — one recording head (when the ink jet spacing a of each train and the ink jet spacing b 
of the same train are fixed), and ink jet — it is decided that the positioning angle (it corresponds 
also to character height) of contiguity of a hole will be a meaning, and it has the problem which 
cannot respond to various character height 

[0004] This is explained using drawing 3 and drawing 4 . the ink-jet recording device head 1 by 
which drawing 3 was fixed to the head standing ways 3 — setting — ink jet — a hole 4 — eye 
one train — 4a- 1-4 — eye a-5 and 2 train shows 4b-1, - and 4b-5 and the conventional 
technology established When it was going to realize this in one train, the ink discharge opening of 
two trains was prepared, because an ink discharge opening interval had to be made very narrowly 
and there was manufacture top difficulty. 

[0005] In this case, in order to print the character of predetermined character height using this 
head, when a head is leaned like illustration, even when it becomes like 7 and poor-prints, the 
contiguity printing dot pitch of the character height direction differs from hi and h2, and the 
position of the dot printed to the conveyance direction 6 of the printing medium 5 has the 
problem in which a quality of printed character is not excellent. 

[0006] ink jet of the train which adjoins like drawing 4 in order to make a contiguity printing dot 
pitch uniform with such a head — it is necessary to make it the straight line (for example, 
dashed line which connects 4a-3 of illustration and 4b-1) which ties a hole become parallel to 
the printing medium conveyance direction 6 However, now, only the character of the character 
height restricted with one head can be printed, but a problem is in the point of the versatility of 
a head. 



high order, corresponding to the height of character to print, and can set up the inclination of 
the head link 1. 

[0016] Next, the second example of this invention is explained using drawing 7 . Drawing 7 shows 
the structure of the ink-jet recording device of the second example of this invention, this 
example constitutes the head link as three (1a, 1b, 1c) by [ of ink jet spacing ] shifting a hole 
location every [3/1/], respectively. By doing in this way, the interval of the printing dot 7 can 
be made with two thirds of the first examples, and the resolution of printing can be raised. 
[0017] Furthermore, it is possible by increasing the number of the head links 1 to raise 
resolution, [n view of the point of operation of a link mechanism, making the head link of three or 
more exercise by one movable link 2 needs to divide like 2a and 2b like eye a difficult hatchet 
and illustration according to the error of a wheel base etc. 

[0018] Next, the setting method of the degree of head tilt angle for securing a good quality of 
printed character in the ink-jet recording device stated in the second example for a start 
[ above-mentioned ] is explained using drawing 8 - drawing 10 . the head inclination conditions 
that drawing 8 is link size explanatory drawing, and drawing 9 can do the ink jet time interval of 
the conveyance direction as it is uniform — being shown — **** — drawing 10 — the same 
head contiguity ink jet of the ink jet time interval between the degree of head tilt angle, and a 
contiguity head — a hole — the ratio to the ink jet time interval of a between is shown 
[0019] the ink-jet recording device structure which showed this example in the second example 
for a start — setting — between adjoining links — all — letting it pass — ink jet — a hole — it 
is going to make ink jet control easy by making the ink jet time interval of a between uniform it is 
shown in drawing 8 — as — the ink jet from the shaft of the head link 1a lower part — a hole — 
the distance c to a soffit, and ink jet of each head link — a hole — it considers as a number m, 
the ink jet spacing b of each head link, and the interval a of a head link shaft supporter 
[0020] ink jet — a hole — ink jet of 4a-1 and 4 b-m — the ink jet time interval of a hole — 
deltat2 — contiguity ink jet — ink jet time interval deltatl of a hole Generally it differs. However, 
it is set to deltatl =deltat2, when it is located on the same line of the direction where 4a-1 and 4 
b-m intersect perpendicularly to the printing medium conveyance direction, as shown, for 
example in drawing 9 . Generally, in the following case, this condition is realized. 
[0021] (1) 4a-1 is bsintheta from 4 b-m to the conveyance direction. When it is on the same 
straight line to which (3)4a-1 and 4b- (m-I) (1 <=K=m -1) intersect perpendicularly in the 
conveyance direction when it is on the same straight line to which (2)4a-1 and 4 b-m intersect 
perpendicularly in the conveyance direction when it is in this side, here The positions xa1 and 
xbm of 4a-1 and 4 b-m are shown like (several 1) and (several 2). 
[0022] 
[Equation 1] 

xa1={(C+(m-1) b} sintheta — (several 1)) 

[0023] 

[Equation 2] 

x bn, = a +(c+^)siri0 -(»2) 

[0024] Here, the double sign showed, because it may be in the case where the hole of head link 

1b is under a half-pitch from the hole of 1a, and a top. 

[0025] In this case, xbm-xa1 is shown like (several 3). 

[0026] 

[Equation 3] 

x b m - x u = a " ( m ~ 1± "r) bsin6 <» 3 > 

[0027] Since it is satisfied [ with the degree theta of tilt angle from which this value becomes 
zero ] of the conditions of above-mentioned (1) - (3), simple ink jet control becomes realizable 
by choosing the degree of tilt angle, as shown in (several 4). 
[0028] 



[0040] 

[Effect of the Invention] Since the ink-jet recording device of this invention is constituted as 
mentioned above, the following effects are done so. 

[0041] (1) Since ink jet **** of two or more trains is separated and the parallel linkage 
constitutes, it is not based on the degree of tilt angle of a head, but the dot pitch of the 
character height direction can be made uniform, and a quality of printed character is raised. 
[0042] (2) the ink jet time difference between contiguity heads — the same head contiguity ink 
jet — the same as that of the ink jet time difference of a hole, or by considering as the integral 
multiple, ink jet motion control can be constituted simply 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section showing the example of structure of the ink-jet recording device 
of the first example of this invention. 

[Drawing 2] Drawing showing the example of printing by the ink-jet recording device of this 
invention. 

[Drawing 3] The example of structure of the conventional ink-jet recording device. 

[Drawing 4] The cross section showing the example of a good quality-of-printed-character head 

inclination condition of the conventional ink-jet recording device. 

[Drawing 5] The A-A cross section of drawing 1 . 

[Drawing 6] The cross section showing the example of link section structure of drawing 1 . 
[Drawing 7] The cross section showing the example of structure of the ink-jet recording device 
in the second example of this invention. 

[Drawing 8] Drawing explaining the degree of tilt angle in the ink-jet recording device of this 
invention. 

[Drawing 9] Drawing explaining the degree of tilt angle of the good quality-of-printed-character 
head in the ink-jet recording device of this invention. 

[Drawing 10] Drawing showing the example of the degree calculation of tilt angle of the good 
quality-of-printed-character head in the ink-jet recording device of this invention. 
[Description of Notations] 

a 1 — head link and 2 a movable link, a 3 — fixed link, and 4 — ink jet — a hole, 5 — 

printing medium, and 6 the printing medium conveyance direction, 7 — printing dot, 8 — 

ink particle, and 9 a foot, 10 — electrostriction element, the 1 1 — electrostriction element 

oscillating direction, and 12 a diaphragm, 13 — ink pipe, 14 — ink tank, and 15 

bearing, 16 — shafts, 
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